Exploring catalyst and solvent effects in the multicomponent synthesis of pyridine-3,5-dicarbonitriles.
The effects of an ionic base, tetrabutylammonium hydroxide (TBAH), and an amine base, piperidine, on the direct synthesis of pyridine-3,5-dicarbonitriles using a multicomponent reaction (MCR) from aldehydes, malononitrile, and thiols were systematically investigated. The amine base showed better results when the MCR was performed in ethanol, whereas employing the ionic base in acetonitrile resulted in similar yields but in a much shorter reaction time. A modified protocol to overcome the difficulty in the direct synthesis of pyridine-3,5-dicarbonitriles via the MCR from sterically hindered aldehydes using either base was realized by changing the reaction solvent from ethanol to acetonitrile. Mechanistically, the two catalysts were found to each promote different pathways in the final oxidation step of the penultimate product, 1,4-dihydropyridine 6. A reaction intermediate, Knoevenagel adduct 7, plays the major role in the amine base-catalyzed system, while in the presence of an ionic base, aerobic oxygen acts as the primary oxidant.